. Age - .. . Therapeutic Synchrony Alliance | Proximal/Distal .

Patient N Mean (SD) Clinical Profile Orientation Measure Measure Alliance Hypothesis

éigigvan'Door”etaL 7 N/A N/A Psychoanalysis LSM WAI-O Distal Positive
CBT (manual-
Altmann et al. (2020) 267 34.4 (11.8) SAD guided/naturalistic); MEA HAQ Distal Positive
PDT
Bar Kalifa (2019) 31 25.9 (6.3) Anxiety Imagery-work; CBT EDA SAl Proximal Moderation*
32.03 . .
Cohen et al. (2021) 86 (8.54) MDD PDT MEA WAI Proximal Moderation**
Gernert (2023) 14 38.8 (15.5) N/A CBT MEA, SCR BPSR Proximal Exploratory
Paulick, Deisenhofer, et Mainly affective ) .
al. (2018) 143 36.5 (N/A) disorder Integrative CBT MEA HAQ Distal Exploratory
Distal: IIP, BSI,
Mainly anxiety GSE, MAQ;
R Tschach
(Zaonﬁiyer & Tschacher 70 36.5(10.2) | and affective CBT MEA BPSR | Retrospective: Positive
disorders GAS, VEV;
Proximal: BPSR
Mainly anxiety

Ramseyer & Tschacher 70 36.5(10.2) and affective CBT MEA BPSR Proximal Exploratory

(2014)

disorders




Mainly affective

General

Ramseyer (2020) 12 39.1(13.1) disorders Psychotherapy MEA BPSR Proximal Positive

Reich et al. (2014) 52 26.6 (N/A) N/A Psychotherapy Vocal pitch (f0) WAI Proximal Positive

Reinecke et al. (2022) 28 (ig;?;) Ma;:l)\(/ies:)ycial PDT Movement units HAQ Distal Positive
Mainly comorbid

Shapira et al. (2022) 68 (iggg) ag);]izzi\algd Short-term PDT LS WAI Proximal Positive

disorders




Findings

Leading/Following

Aafjes-van Doorn et
al. (2020)

When holding time constant, LSM was positively correlated to the
WAI-O Goal subscale, albeit non-significant (r = .36, p =.21, p =.21).
LSM was unrelated to the WAI-O Task subscale, (r=.01, p =.97).
LSM was negatively correlated to the WAI-O Bond subscale, (r = -.54,
p = .05). Reciprocal LSM was negatively correlated to the WAI-O
Bond subscale, (r = -.61, p = .05), but not related to the other
subscales (all ps =.06).

No information about leading/following

Altmann et al. (2020)

Beyond treatment type, higher alliance scores at session 20 were
predicted by more frequent movement synchrony at session 3 (B =
.29, p <.001) and session 8 (B = .17, p < .05). Synchrony-alliance
associations remained significant in naturalistic-CBT (Bs = [.28, .32],
ps <.01). For manualized-PDT, only synchrony at session 3 predicted
alliance scores (B = .57, p <.01). All other synchrony-alliance
associations did not reach significance (ps > .1).

Beyond treatment type, lower alliance scores at session 20 were
correlated with more leading by patient at S8 (B = -.15, p <.05), but
not at S3 (B =-.07, p > .1). Separately for manualized-CBT, lower
alliance scores at session 20 were marginally correlated with more
leading by the patient at session 3 (B =-.17, p <.1). In manualized-
PDT, patient's leading was marginally correlated with alliance scores
(B =-.24, p <.1). No other alliance-patient's leading associations
reached significance (ps > .1).

Bar Kalifa (2019)

In imagery-work segments: synchrony was not significantly
associated with the task/goal subscale of alliance (Est. = 0.987, p =
.455). It was significantly associated with the alliance bond subscale
(Est. =1.926, p =.045). In CB segments: Synchrony was not
significantly associated with the task/goal subscale of alliance at
either the session level (Est. = 0.668, p = .601), or the person level
(Est. =4.576, p =.271). Similarly, synchrony was not significantly
associated with the alliance bond subscale at either the session level
(Est. =0.201, p = .835), or the person level (Est. = 5.993, p =.084).

In both segment types: only session-level synchrony during imagery-
work segments was positively associated with the alliance bond
subscale (Est. = 2.329, p =.023).

No information about leading/following

Cohen et al. (2021)

Only state-like changes were found significant: calculated as the
centered nonverbal synchrony, it was significantly associated with

No information about leading/following




the patient-reported alliance (B = 0.05, p <.0001) and with the
therapist-reported alliance (B = 0.04, p = .005) over the course of
treatment.

Gernert (2023)

Head movement interpersonal synchrony in the first session of the
follow-up group, showed a significant negative association with
patients' post-session rating scores of therapeutic alliance (r (12) =
-0.702, p = 0.005).

No information about leading/following

Paulick, Deisenhofer,

Nonverbal synchrony at the beginning of treatment did not predict
patient's or therapists' rated alliance, neither at the beginning nor at

No information about leading/following

l. (201
etal. (2018) the end of treatment (Bs = [-.01, .02], ps = [.46,.94]).
A significant association between patients' alliance and body- ., . ) ., . . .
Ramseyer & _ . - Therapist’s leading corresponded with patient’s relationship rating
Tschacher (2014) synchrony (r(69) = 0.45; p < 0.0001) and patients' alliance and head- [F(1, 104) = 8.34, p = .005)]
synchrony (r(69) =0.12; p > .05). ! B ' '
Best fitting models (AICc) provided no significant associations
between synchrony and patient's and therapist's rated alliance.
Ramseyer (2020) Using quantitative idiographic process analysis (QUIPA) — Therapists' | No information about leading/following

rated alliances were unrelated to synchrony at the next session (T =
0.78; d = 0.63; p=.148).

Reich et al. (2014)

Associations are only regarding patient/therapist leading

Lower ratings of the therapeutic alliance were associated with
greater therapist-leading synchrony (r = -.60, p < .05), but not with
therapist-following synchrony (r =-.09, p > .05). Greater therapist-
leading synchrony was associated with lower ratings of therapeutic
alliance. r=-.60

Reinecke et al.
(2022)

No significant correlations between alliance and hand synchrony (rs
=[-.11, .31], ps = [0.10, 0.97]).

No information about leading/following

Shapira et al. (2022)

LS did not show associations with alliance of both patients' and
therapists' ratings. patient: (Est. =-72.7, p > 0.05); therapist: (r = -
79.80, p > 0.05).

No information about leading/following




Table S1: Studies examining the synchrony-alliance association

Note. SAD = Social Anxiety Disorder; MDD = Major Depressive Disorder; CBT = Cognitive Behavioral Therapy; PDT = Psychodynamic
Therapy; MEA = Motion Energy Analysis; EDA = Electrodermal Activity; SCR = Skin Conductance Response; LSM = Linguistic Synchrony
Measure; LS = Linguistic Synchrony; WAI = Working Alliance Inventory; WAI-O = Working Alliance Inventory Observer; HAQ = The
Helping Alliance Questionnaire; SAIl = The Session Alliance Inventory; BPSR = Bern Post-Session Report. *It was hypothesized that synchrony
would not be associated with alliance during CB work (Cognitive behavioural), but would be positively associated with alliance during imagery
work. **It was hypothesized that associations with synchrony would be different for state-like and trait-like levels. Positive association was
expected to be found between synchrony and alliance in the state-like level. We included studies that examined the association between
synchrony and alliance, and extracted information only regarding this association (e.g., we excluded analysis reporting on the association
between synchrony and attachment). We excluded studies that did only moderation analysis (Bar-Kalifa et al., 2023). We Excluded couple
therapies (Avdi et. al 2022; Nyman-slonem et. al 2021; Tourunen et. al 2019). We also excluded Yokotani et. al (2020) because it is an
interview, rather than psychotherapy session. Similarly, we excluded Zhang et. al (2018) because they reported on counselling rather than
psychotherapy session, and Bryan et. al (2018) because they used interventions that were not defined as psychotherapy. We excluded Ramseyer
and Tschacher (2008) because the same data is used in another research that was included, to avoid overlapping data. We excluded Sened et. al
(2022) because the research is unpublished at the time of preparing this table, and Altenstein et. al (2013) because they investigated interpersonal
microprocesses and not synchrony. We excluded Zimmermann et. al (2021) because they used adolescents as participants. We excluded studies
which did not include at least 5 patients (Ramseyer & Tschacher, 2016; Tschacher & Meier, 2020; Andreas et. al, 2021). Given that this is not
the intention of this paper, the information provided in the Table is not part of a pre-registered systematic review, and cannot replace any of the
systematic analyses of the literature.



Age-M Th i h Proximal/Distal
Study Patien ge - Viean Clinical Profile t.erapet_Jtlc Synchrony Outcome Measures roximal/Dista Hypothesis
N (SD) Orientation Measure Outcome
Aafjes-van Doorn et al. 7 N/A N/A Psychoanalysis LSM Functioning (GAF); Distal Positive
(2020)
symptoms (PHI)
CBT (Manual- Symptoms (BDI);
Altmann et al. (2020) 267 34.4 (11.8) SAD guided/Naturali MEA . ymp ! Distal Positive
. interpersonal (IIP)
stic); PDT
Distal: GSI;
Gernert (2023) 14 38.8 (15.5) N/A CBT SCR, MEA Sympton;;()BD" BSL | proximal: BDI, | Exploratory
BSI
. . . . Symptoms (BSI, OQ-
Paulick, Deisenhofer, 143 36.5 (N/A) Maln!y affective Integrative CBT MEA 30); interpersonal Distal Positive
et al. (2018) disorder
(lIP); dropout
. Depression and
I(D;;llg)k' Rubel, et al. 93 36.8 (N/A) anxiety related CBT MEA Symptoms (BSI) Distal Exploratory
disorders
Mainly Affective Integratwg CBT
disorder and (including
. ) . emotion- Symptoms (0OQ-30, Distal: 0Q-30;
Prinz et al. (2021) 175 37.1(13.5) anX|ety.d|sorder focused and MEA HSCL) Proximal: HSCL Exploratory
as primary .
. . interpersonal
diagnosis
elements)
. . . IR treatment .
Prinz et al. (2022) 60 25.37 (N/A) Patients with high combined with SC . Symptoms (TAI); Dls'tal. TAl; Positive
TAl scores CBT interpersonal (ORS) Proximal: ORS
Mainly anxiety Symptoms (BSl); Distal: IIP, BSI,
Ramseyer & Tschacher 70 36.5(10.2) and affective CBT MEA interpersonal (IIP, GSE, MAQ; Positive

(2011)

disorders

MAQ); functioning

Retrospective:




(GSE, VEV, GAS, BPSR- GAS, VEV;
self-efficacy subscale) | Proximal: BPSR
Mainly anxiety - Distal: GAS,
Ramseyer & Tschacher | 2 36.5 (10.2) and affective CBT MEA Functioning (VEV, GAS, |\ e\ proimal: | Exploratory
(2014) . BPSR)
disorders BPSR
Mainly affective General Sg)r'nfzt:t:m’cif)a?r?l’(sIB(:P:E_ Distal: IIP, BDI;
Ramseyer (2020) 12 39.1(13.1) Y MEA ’ ) & Proximal: SCL-K- | Exploratory
disorders Psychotherapy self-efficacy factor);
. 9, BPSR
interpersonal (IIP)
Vocal pitch Symptoms (HSC, BDI);
Reich et al. (2014) 52 26.6 (N/A) N/A Psychotherapy (fOF)) interpersonal (OQ- Proximal Positive
interpersonal items)
Reinecke etal. (2022) | 28 | 3479 (12.76) | Socialanxietyas PDT Movement | ¢ 1 htoms (LSAS, BDI) Distal Positive
main diagnosis units
CBT (Manual- .
. . . Dropout (binary,
Schoenherr, Paulick, 267 34.38 (11.77) SAD gw.ded/Naturah MEA categorical, Distal Positive
Strauss, et al. (2019) stic); Manual- continuous)
guided PDT
Schoenherr, Paulick Manualized
’ ’ 84 Range: 18-70 Mainly SAD CBT; MEA Interpersonal (1IP) Distal Positive
Worrack, et al. (2019) .
Manualized PDT
Schoenherr, Strauss, ) .
Paulick, et al. (2021) 100 34.25 (8.86) SAD CBT; PDT MEA Symptoms (LSAS) Distal Exploratory
MEA; Vocal
Schoenherr, Strauss, ) pitch (f0); Symptoms (LSAS); . -
Stangier, et al. (2021) 64 344 (11.) SAD CBT, PDT Range of vocal interpersonal (IIP) Distal Positive
frequency
Shapira et al. (2022) 68 39.06 (13.67) Mainly comorbid Short-term PDT LS Functioning (ORS) Proximal Positive

anxiety and




affective

disorders
Zilcha-Mano et al (su PIg:tive_ Symptoms (HRSD);
' 37 31.54 (9.63) MDD PP . oT functioning (OQ-social Distal Positive
(2021) expressive

therapy)

functioning subscale)




Findings

Leading/Following

Aafjes-van Doorn et al. (2020)

No significant correlation between talk-turn level synchrony and
change in either measure of functioning, PHI (r = .21, p > .05);
GAF (r =-.02, p > .05).

No information about leading/following

Altmann et al. (2020)

Higher synchrony predicted lower IIP scores, at session 3 (Bs = -
.16, p < .01) and at session 8 (Bs =-.20, p < .01), but not
depression (BDI), both at session 3 (Bs =-.10, p >.05) and session
8 (Bs = .02, p > .05). All other associations with synchrony and
leading did not reach the critical level of significance.

Beyond treatment type, lower interpersonal scores at the end of
therapy were predicted by less leading by patient at session 3 (B =
.12, p <.05), and session 8 (B = .11, p < .05). In manualized-CBT,
lower interpersonal problems at the end of therapy were
significantly predicted by less leading by the patient at S3 (B =.24, p
<.01) and S8 (B = .23, p < .01), but not in naturalistic CBT and
manualized-PDT (ps > .1). Beyond treatment type, higher BDI scores
at the end of therapy were significantly predicted by more leading
by the patient at S3 (B =.14, p<.01) and S8 (B = .12, p <.05). In
manualized-CBT, higher BDI scores at the end of therapy were
significantly predicted by more leading by the patient at S3 (B = .34,
p <.001) and S8 (B =.17, p < .05), but not in naturalistic CBT and
manualized-PDT (ps > .1).

Gernert (2023)

Head movement IPS did not show any significant association with

patients' change in symptom intensity over time (BDI, BSI, GSI).
Skin conductance response synchrony significantly predicted
AGSI (R2 =0.429, F (1,12) =9.009, p = 0.011)

No information about leading/following

Paulick, Deisenhofer, et al.
(2018)

Synchrony was not a significant predictor of outcomes: 0Q-30 (B
=-.02, P =.50); BSI (B =-.02, P =.53); IIP (B =.01, P = .64).
Synchrony predicted dropout with marginal significance, (B = -
.02, P =.07).

No information about leading/following

Paulick, Rubel, et al. (2018)

Synchrony positively predicted symptom reduction (BSI) in
patients with depression, (B =.13, p <.05), but not in patients
with anxiety, (B =-.06, p >.05).

No information about leading/following

Prinz et al. (2021)

No association between synchrony and outcome, F(2, 130) =
21.34, p = .54).

No information about leading/following




Prinz et al. (2022)

Average EDA synchrony during IR segments was positively
associated with clients’ next session ORS levels (B = .22, 95% ClI
[.02, .41], p = .04), but not during CB segments (B = .08, 95% ClI
[-.16, .33], p = .492). Higher synchrony during IR segments
predicted lower post-treatment TAl, (B =-.25, CI [-.50, -.01], p =
.038), but not in CB segments, (B =-.09, ClI [-.34, .16], p = .656).

No information about leading/following

Ramseyer & Tschacher (2011)

Positive correlations between synchrony in the initial third of
treatment and some outcome changes (by Cohen's d): IIP (r = .35,
p <.05); BSI (r = .35, p < .05); GSE (r = .27, p <.10); MAQ (r = .25,
p < .10); overall (r = .45, p < .01). Positive correlations between
synchrony in the final third and some outcome changes, IIP (r =
.24, p <.10); BSI (r=-.03, p >.10); GSE (r=.27, p <.05); MAQ (r =
.16, p > .10); overall (r = .24, p < .10). Positive correlations
between synchrony in the initial third of treatment and overall
retrospective outcome, VEV + GAS (r = .32, p < .05). No significant
correlations in the final third, (r = .20, p > .05). Higher synchrony
was associated with higher client-rated self-efficacy (BPSR) in the
initial sessions, (r = .35, p <.05), and these two were marginally
associated in the final third, (r =.26, p <.10).

Therapist’s pacing was predominantly associated with patient’s self-
efficacy (F(1, 97.5) = 4.35, p = .04).

Ramseyer & Tschacher (2014)

Head synchrony was positively associated with patients' goal
attainment, GAS (r =.30, p <.05), and marginally with changes in
experiencing and behavior, VEV (r = .22, p < .10). No significant
correlations between outcomes and body synchrony (rs = [.01,
.04], p > .05). Body synchrony positively associated with client-
rated self-efficacy (BPSR) in the same session, (r =.304, p <.05),
after controlling for head synchrony. Body-and-head combined
synchrony positively associated with clients’ self-efficacy in the
same session, (r =.388, p <.001). No association between head
synchrony and clients’ self-efficacy with body synchrony
controlled, (r =.164, p >.05).

No information about leading/following




Pre-to-post improvement in interpersonal problems marginally
and negatively associated with synchrony, IIP (t(54.9) =-1.78, p =
.081). No significant association between pre-post symptom
change and synchrony, BSI (p > .05). Higher synchrony marginally
Ramseyer (2020) predicted higher symptoms in the next session, SCL-K-9 (T = .51, d | No information about leading/following
=.59, p =.067). Less therapist-rated progress associated with
higher synchrony in the same session, BPSR (t (145.7) =-2.11, p =
.037). Higher symptoms associated with lower synchrony in the
same session, SCL-K-9 (£(99.5) = -1.70, p = .009).

Greater therapist-following synchrony was related to greater post-
session reports of depression (r = .69, p < .05), but not with OQ (r =
.30, p > .05) and HSC (r = .36, p > .05) ratings. Additionally, therapist
leading was not associated with any treatment outcome measures
(rs = [.03, .41], ps > .05). Moderate and positive correlation between
patient-led synchrony and depression, (r = .69, p < .05).

Apart from the mentioned patient/therapist leading effects, no
Reich et al. (2014) significant correlations between synchrony and other outcomes,
(rs =1[.03, .41], p > .05).

Simultaneous movement change revealed significant negative
correlations with LSAS at week 8: (rp(28) = -0.519, p = .005), at
week 15: (rp(28) = -0.518, p = .005), and with BDI-II post-
measurement (rp(28) = -0.469, p = .003).

Reinecke et al. (2022) No information about leading/following

A lower dropout risk was predicted by higher patient-led synchrony,
multinomial regression (early dropout: OR = .63, p < .001; late
dropout: OR =1.07, p =.36); Cox regression (OR =.90, p =.02);
logistic regression (OR = .88, p =.01). Higher therapist-led synchrony
predicted lower dropout risk using multinomial regression (early
dropout: OR =.70, p =.001; late dropout: OR = 1.08, p =.28), but not
Cox regression (OR = .93, p =.13), and logistic regression (OR = .92, p
=.10).

Marginally significant correlation between synchrony and
dropout, (r =-.18, p <.10). Higher synchrony predicted lower risk
of dropout, Cox regression (B = -.05, p < .05, OR =.95); logistic
regression (B =-.06, p < .05, OR =.94); multinomial regression (B
=-.22, p<.001, OR =.80).

Schoenherr, Paulick, Strauss, et
al. (2019)

Only 3 out of 7 metrics significantly correlated with IIP:
windowed cross-correlation by average (r =-.27, p <.05); No information about leading/following
windowed cross-lagged correlation (peak) by ratio (r =-.26, p <

Schoenherr, Paulick, Worrack,
et al. (2019)




.05); windowed cross-lagged regression by ratio (r = -.28, p < .05).
Others were insignificant, (rs = [-.20, .08], p > .05).

Schoenherr, Strauss, Paulick, et
al. (2021)

No synchronies were associated with social anxiety or social
avoidance (rs = [-.10, .12], p > .05).

Therapist-led synchrony were positively correlated with LSAS anxiety
at the beginning of therapy (r = .25, p < .05). Therapist-led synchrony
was not significantly correlated with LSAS avoidance pre, and all
LSAS post measures (rs = [-.10, .05], ps > .05). Patient-led synchrony
was not associated with any of outcome measures (rs = [-.16, .19],
ps > .05).

Schoenherr, Strauss, Stangier,
et al. (2021)

Associations are only regarding patient/therapist leading

Higher therapist-led vocal synchrony predicted lower change in
interpersonal problems (B = .37, p <.05), but was not associated
with social anxiety and avoidance (Bs = [.12, .26], ps > .05). Higher
therapist-led vocal range synchrony was not associated with social
anxiety and avoidance (Bs = [-.31, -.13], ps > .05). Higher patient-led
vocal synchrony predicted greater social anxiety and avoidance, Bs =
[.24, .34], ps < .05) but was not associated with other outcomes (Bs =
[.16, .23], ps > .05). Higher patient-led vocal range synchrony
predicted lower social avoidance (B =-.29, p < .05). Patient- and
therapist-led body movement synchrony were not associated with
outcome measures (Bs = [-.29, .27], ps > .05).

Shapira et al. (2022)

Higher LS in a treatment associate with a lower level of treatment
outcome as reported by the patient at the beginning of the next
session (Est. =47.74, p < .05 95% Cl [5.89, 89.58])

No information about leading/following

Zilcha-Mano et al. (2021)

Adjusting for the baseline SR, higher OT synchrony was
associated with better psychotherapy outcome (B = -4.41, 95% ClI
[-7.46, -1.35], t[3] = 2.93, p = .006, R2 = 0.21).

No information about leading/following




Table S2: Studies examining the synchrony-outcome association

Note. SAD = Social Anxiety Disorder; MDD = Major Depressive Disorder; CBT = Cognitive Behavioral Therapy; IR = Imagery rescripting
PDT = Psychodynamic Therapy; MEA = Motion Energy Analysis; EDA = Electrodermal Activity; SC = Skin Conductance; SCR = Skin
Conductance Response; LSM = Linguistic Synchrony Measure; LS = Linguistic Synchrony; OT = Oxytocin; GAF = Global Assessment of
Functioning; PHI = Personality Health Index; BSI = Brief Symptom Inventory; OQ = Outcome Questionnaire; HSCL = Hopkins Symptom
Checklist Short Form; TAI = Test Anxiety Inventory; ORS = Outcome Rating Scale; 1P = Inventory of Interpersonal Problems; MAQ =
Measure of Attachment Qualities; GSE = The General Self-Efficacy Scale; VEV = The Questionnaire to Assess Changes in Experiencing and
Behavior; GAS = Goal Attainment Scaling; BPSR = Bern Post-Session Report; SCL-K-9 = Symptom Checklist; HSC = Hopkins Symptom
Checklist; BDI = Beck Depression Inventory; LSAS = Liebowitz Social Anxiety Scale; HRSD = Hamilton Rating Scale for Depression.
Regarding the data that were included in Atzil Slonim, the information, when reported, was taken from there. For the rest (e.g., updated search)
the information was extracted directly from the articles. We included studies that examined the association between synchrony and the therapy
outcome, and extracted information regarding only those associations (e.g., we excluded analysis reporting on the association between
synchrony and attachment). We excluded studies that did only moderation analysis. We Excluded couple therapies (Avdi et. al 2022; Nyman-
slonem et. al 2021; Tourunen et. al 2019). We excluded Zhang et. al (2018) because they reported on counselling rather than psychotherapy
sessions. We excluded Sened et. al (2022) because the research is unpublished at the time of preparing this table, and Altenstein et. al (2013)
because they investigated interpersonal microprocesses rather than synchrony. We excluded Zimmermann et. al (2021) because they used
adolescents as participants. We excluded studies which did not include at least 5 patients (Ramseyer & Tschacher, 2016; Tschacher & Meier,
2020; Andreas et. al, 2021). Given that this is not the intention of this paper, the information provided in the Table is not part of a pre-registered
systematic review, and cannot replace any of the systematic analyses of the literature.
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